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Lengthwise adjustable space -maintainer for inserting between 
two vertebral bodies 

The invention relates to a space-maintainer for inserting 
between to vertebral bodies. 

A space-maintainer of this kind is known from EP 0 997 528-A. 
This known space-maintainer enables adjustment to the desired 
length by relative displacement of the two parts with respect 
to one another. From DE 196 22 827 Al a space-maintainer is 
known with a sleeve- shaped first part and a second part guided 
therein and displaceable in the axial direction relative to 
the first part, said second part including a screw thread. 
Furthermore, a ring is provided which can be screwed on the 
screw thread, hence which is directly connected to the second 
part and forms a stop for the first part. By means of a force 
that acts on the ring and rotates the ring, the parts are 
moved in a direction relative to one another so that a change 
of length occurs. From US 5,702,455 a space-maintainer is 
known including a first and a second sleeve. A third element 
is formed as a threaded cylinder on which the two sleeves can 
be screwed with an internal screw thread. The screw threads of 
the sleeves are formed to be opposed to each other. By 
rotating the central element including the exterior screw 
thread a displacement in the longitudinal direction occurs to 
the two sleeves with respect to each other. 

The object of the invention is to create a space-maintainer of 
the kind initially described which is easier to adjust in 
length during the process of the operation. 
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This object is achieved by the space-maintainer characterised 
in Patent Claim 1 . 

Further developments of the invention are characterised in the 
subordinate claims . 

Further features and advantages of the invention emerge from 
the description of an embodiment example using the figures. 

Fig. 1 shows a side view of the space-maintainer. 

Fig. 2 shows a section along the line A-A. 

Fig. 3 shows a detail from Fig. 2. 

Fig. 4 shows the side view as in Fig. 1 in an expanded state. 

Fig. 5 shows a horizontal projection on to the device shown in 
Fig. 4. 

As can best be seen from Figs. 1 and 2, the outer sleeve 1 has 
a first casing section 3, extending from the first open end 4 
over more than half the sleeve toward its other end. This 
casing section has a first inner diameter. In the second 
casing section 5 adjoining it the casing is fashioned as 
thinner on the inside and has a second inner diameter which is 
larger than the first inner diameter. The first casing section 
has a plurality of recesses 8, distributed over the entire 
casing section, in the form of bores extending through the 
casing. The second casing section 5, in the way seen in Fig. 
1, has rhomboidal recesses 10, 11, extending with their 
longitudinal diagonal parallel to the casing axis 9. Bordering 
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on the edge a first group of these rhomboidal recesses 10 
extends in the circumferential direction and, adjoining them, 
directed towards the first open end 4 a second group 11, 
wherein the second group is offset from the first group in the 
axial direction by half the height of a rhombus. In this way a 
network of flat strips 12, 13, intersecting one another at an 
acute angle, is formed, inclined at angles of identical size 
in each case against the longitudinal diagonal of the rhombi . 
The size of the rhombi and the flat strips bordering on these 
is chosen in such a way that the number of rhombi is always a 
whole number in the circumferential direction. The thus formed 
edge therefore has prongs formed by the flat strips and 
indentations 22 in between. The sleeve- shaped second part 2 
has a casing section 15, adjoining its first open end 14, with 
a first outer diameter. This casing section extends in the 
embodiment example shown over slightly more than two thirds of 
the axial length. A second casing section 16 with the same 
outer diameter, extending up to the second open end, adjoins 
it. The outer diameter is chosen in such a way that the inner 
sleeve 2 is contained so as to slide in the first casing 
portion 3 of the outer sleeve 1. On the first open end 14 the 
inner sleeve has an edge 17, the diameter of which is larger 
than the diameter of the first casing section and larger than 
the first inner diameter of the outer sleeve and smaller than 
the inner diameter of the second casing section 5 of the outer 
sleeve. 

The first casing section 15 has in a direction parallel to the 
casing axis 9 a plurality of indentations 18 shaped like ball 
segments, directly bordering on one another, the depth of 
which is smaller than their radius. The distance in each case 
between two adjacent indentations is smaller than the diameter 
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of the edge of the indentations shaped like ball segments 
bordering the indentation. It is therein achieved that the 
border 19 between two adjacent indentations is lower than the 
actual edge of the indentations themselves. The area of the 
indentations 18 extends over almost the entire length of the 
first casing section 15. In this first casing section, by 
analogy to the recesses 8, are arranged recesses 21, also 
extending over the entire surface of the casing section and 
formed as bores going through the casing. The second casing 
section 16 is constructed analogously to the second casing 
section 5 of the first sleeve and has rhomboidal recesses 10, 
11 arranged in the same way, with the bands 12, 13 in between. 
The bands are constructed as running crosswise to one another 
on the open end of the sleeve and in each case enclose 
indentations 22 with relatively sharp edges projecting in 
between . 

As can best be seen from Figs. 2 and 4, the wall of the inner 
second part 2 has a toothed profile 22, extending parallel to 
the longitudinal axis 9, which is formed in the wall in such a 
way that a row of teeth emerges as with a toothed rack. At the 
same time the outer sleeve 1 has in the first casing section 3 
a bore 23, which acts as pivot bearing. Further provided is a 
toothed wheel 24, which has a shaft 25 on one of its sides. 
The shaft 2 5 is dimensioned in such a way that it is carried 
in the bore 23 so as to slide. The bore 23 is arranged in the 
circumferential direction in such a way that the toothed wheel 
24 carried therein is in engagement with the toothed profile 
22 in the way seen best in Figs. 1 and 4. 

As can best be seen from Figs. 1 and 4, the radius of the 
toothed wheel 24 is chosen in such a way that the centre of 
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the toothed wheel carried in the bore 2 3 on engagement with 
the toothed profile 22 is located precisely on the centre line 
of the indentations 18. 

As can best be seen from Figs. 1 and 4, the bore 23 is 
attached close to the first open end 4 of the outer sleeve 1, 
wherein, however, the distance from the open end is at least 
equal to the diameter of the toothed wheel. At a distance from 
the bore 23 and, as can best be seen from Fig. 1, located on a 
line located parallel to the casing axis 9 with the centre of 
the bore 23, the outer sleeve 1 has a thread bore 26. Further 
provided is a fixing screw 27, shown in Fig. 1 at the bottom 
in horizontal projection and at the top in side view. The 
fixing screw has an outer thread, corresponding to the inner 
thread of the bore 26. On the front end of the fixing screw a 
ball segment 28 is provided. The dimensions of the ball 
segment correspond to the greater depth of the indentations 
18. 

As can be seen from Fig. 2, the shaft 2 5 of the toothed wheel 
24 has an orifice 29 at its open end, which is shaped in such 
a way that a correspondingly matched rotary instrument or 
screwing instrument can be inserted. Further provided is a 
kind of screwdriver 30, which has a projection 31 on its front 
face corresponding to the shape of the orifice 29. 

In operation the space-maintainer is first inserted in the 
telescoped way shown in Fig. 2 between two adjacent vertebral 
bodies. Then, by insertion of the screwdriver 30 with its 
projection into the orifice 2 9 and rotating, expansion of the 
space-maintainer to a desired length takes place. After the 
length has been reached, the fixing screw 27, which has 
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possibly already been loosely inserted beforehand into the 
thread bore 26, is tightened, so a stable connection is 
produced between the two sleeve parts 1 and 2 . 

As indicated in Fig. 4, by the special construction of 
sections 5 and 16 of the sleeves by cutting off the edges a 
change in the inclination of the faces acting on the vertebrae 
can be brought about . 
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